Abstract. The high pressure torsion (HPT) process was used to process the FeNiCoMoV high-entropy alloy. The open-circuit potential test, the potentiostatic polarization curve test and the electrochemical impedance spectroscopy were used to study the effect of corrosion behavior of FeNiCoMoV High Entropy Alloy in 1M NaOH Solution. The results show that the grain refinement of FeNiCoMoV alloy is significant after 6 cycles of high pressure torsion, the phase structure has not changed and the electrochemical impedance of HPT has a significant increase in 1M NaOH solution. The potential is 11.97% higher than the initial state, the corrosion current density is 93.77% lower than the initial state, and the corrosion resistance is improved obviously.
Introduction
High Entropy Alloy [1] (HEA) is a new type of alloy whose number of main elements n is 5 to 13 and the mass fraction of each main element is between 5% and 35%. High entropy alloys tend to form simple solid solution structures without the appearance of complex intermetallic compounds and exhibit high strength, high hardness, thermal stability [2] and corrosion resistance and other characteristics, with a wide range of applications, corrosion performance research has become a hot topic. However, the current research focuses on the relationship between coarse-grained high-entropy alloy composition, organizational structure and corrosion resistance [3] , and less involves ultra-fine grain or nanocrystalline high entropy alloys.
However, when the grain size of the high entropy alloy is refined to the nanometer level, it will inevitably lead to its corrosion resistance and coarse grain high entropy alloy is different, however, the current on the nano-crystal high entropy alloy corrosion resistance is still fresh it was reported [4] . Extreme plastic deformation has been widely used in the refinement of conventional metal materials to prepare bulk ultrafine or nanocrystalline materials, resulting in excellent mechanical properties. High pressure torsion [5] can maintain the full size of the sample and can efficiently introduce large strain to control the microstructure of the deformed sample, which has become the most popular method of severe plastic deformation. Therefore, in this paper, FeNiCoMoV high entropy alloy as the research object, through the high-pressure reverse (HPT) technology to grain size to nano-level, and then studied its 1M NaOH solution in the electrochemical properties, and the coarse -grained high -entropy alloys were compared and analyzed.
Experiment

Sample preparation
The initial state alloy used in this experiment is to use high purity Fe, Ni, Co, Mo, V as raw materials, under the protection of high purity argon vacuum arc melting method used to prepare high entropy alloy button ingots, each alloy button ingot at high temperature 1200℃ smelting 3 to 4 times to ensure uniform composition, and then through the vacuum casting to obtain φ10 mm × 70 mm alloy bar. HPT sample is under 5Gpa pressure, 1R / min, twisted 6 laps, the final size of the sample is φ20 mm × 1mm.
Electrochemical experiments
The electrochemical corrosion behavior of FeNiCoMoV high entropy alloy before and after HPT was studied in 1M NaOH solution. All experiments were carried out at room temperature, all of which were prepared from analytical pure reagents and ultrapure water. For better contrast and reproducibility, all corrosive specimens are polished in accordance with metallographic requirements and cleaned with acetone. Hot air is dry and dried. The macro-corrosion test was carried out using an Ametec VersaSTAT3 potentiometer, all of which were sealed with epoxy resin, leaving the surface of the etched electrode and connected with copper wires. The electrode area of the initial sample is 0.785cm2 and the HPT sample area is 1.57cm2. Electrochemical tests are used saturated potassium chloride/calomel electrode as the reference electrode, platinum electrode as the auxiliary electrode of the standard three-electrode system [6] . Three kinds of electrochemical detection methods were used for open circuit potential (OCP) test, dynamic potential scanning polarization (PDC) test and electrochemical impedance spectroscopy (EIS) test. The electrochemical impedance spectroscopy [7] has a frequency range of 100 KHz ~ 10 mHz and an applied excitation voltage of 100 mV. The scanning interval of the potentiostatic polarization test is -1V ~ +1V (VSoc) in the 1M NaOH solution. , Scanning rate of 1mV/s. In order to ensure the accuracy of the experiment, each test is repeated three times. In addition, the experimental measured corrosion potential and corrosion current density [8] are realized by Versa-studio software independent Tafel fitting. Fig.2 shows the polarization curves of the initial and HPT high-entropy alloys in the 1M NaOH solution. It can be seen that the self-corrosion potential of the HPT state is higher than that of the initial sample, and the corrosion current density is greatly reduced, indicating that the corrosion rate of the sample after HPT is reduced within the active region.
Experimental results and analysis
Corrosion behavior of FeNiCoMoV high entropy alloy before and after HPT in 1M NaOH solution
After HPT, the maintain current density of the samples was greatly reduced. The passivation area of the sample is -600 ~ 300mV, and the passivation zone of the as-cast high entropy alloy is divided into three sections, -700 ~ -200mV, 0 ~ 200mV, 350 ~ 400mV, HPT samples showed better passivation. The results show that the corrosion potential of HPT state is 11.97% higher than that of initial state, 93.77% lower than that of initial state, and the corrosion resistance is greatly improved.
It can be seen that HPT can effectively enhance the corrosion resistance of high entropy alloy in 1M NaOH solution.
Corrosion Morphology of FeNiCoMoV High Entropy Alloy in 1M NaOH Solution before
and after HPT It can be seen from the fig3 that after electrochemical corrosion in 1M NaOH solution, the corrosion holes are more and large of the initial alloy surface, and the corrosion hole is more serious. The surface of the HPT high-entropy alloy is still smooth and only a small amount tiny pores, which is related to the higher stability of passivation film formed in the surface of HPT state. 
Conclusion
After the high entropy alloy sample was twisted by 6 turns, the FeNiCoMoV alloy grain showed a gradient distribution, and the phase structure did not change, which was fcc structure. In the NaOH solution, the electrochemical impedance value of the high entropy alloy after HPT increased significantly, the corrosion potential increased by 11.97%, the corrosion current density was 93.77% lower than the initial state, and the corrosion resistance was improved obviously.
